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three questions: 
— What Is pain? 
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—Extremes of Pain Perception 

— Psychological Differences in Pain Perception 
— Psychological Variables in Pain Perception 
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— As children sustain: 
= Extensive burns 
= Bruises —_ 
= Lacerations 


— Fail to respond to ruptured appenaixes 
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=. Spontaneous Pain is pain suffered by 
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= Ihe lowest stimulus value at which a sensation 
is first reported (Sternbach & Tursky, 1965) 


= Pain Perception Threshold 
— The lowest stimulus level at which a person 


Culturally determined 
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pain after major battles, even though they were 
seriously injured 

— When asked why, they reported that they were just so 
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= = Sogdestior (AYEMUsis) 
— Placebo Effect 
— 35% of those given placebos report a marked 
reduction in experienced pain 
— Morphine, even in large doses, will only relieve 
SMI S) Rain In 75% of patients 
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Box 1 Comparing Efficiency of Placebo and Analgesics 


Illustration of Calculation of Index of Drug Efficiency for Evaluating 
Placebo Efficiency Compared to Analgesic Drugs 


Index of analgesic drug efficiency: 


Reduction in pain with unknown drug 
Reduction in pain with known analgesic (typically morphine) 


Pain criterion: 


Reduction in pain by 50% of initial level over drug level. 
or 
change in pain of 50% on rating scale (typically 10- or 5-point) 


Index of placebo efficiency for morphine: 
(averaged across six double-blind non-crossover-design studies) 


Reduction in pain with placebo 


= 56% 
Reduction in pain with morphine 


Index of Placebo Efficiency Comparing Placebo with Morphine, 
Aspirin, Darvon, and Zomax (Derived from Available Single-Trial 
Double-Blind Published Studies) 


Number of Placebo 
double-blind studies efficiency for 


Morphine 
Aspirin 
Darvon 
Codeine 
Zomax 


Used by permission from Evans (1985). 


__= Psychosomatic Pain: 
= Pain that is caused by psychological processes 
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Figure 3 Spatial display of pain descriptors which have the same 
rank order, on an intensity scale, for doctors and patients. The 
scale values range from 1 (mild) to 5 (excruciating). Two words 
connected by an arrowhead have the same mean scale value. 
(from Melzack and Torgerson, 1971, p. 50) 
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~ = Write your signature as you usually do at the 
Ko) oe) nalom ey=le[—m 
= Right below that signature, write your 
signature slowly, as if you were In the 3 
ee learning cursive writing for the first 
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= Line 1: Normal Signature 

= Line 2: Slow Signature, Dominant Hand 

= Line 3: Slow Signature, Non-Dominant Hand 

= Line 4: Fast Signature, Non-Dominant Hand | 
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hand, careful extremely careful — = yOu are the conscious mind 
: wil Was aewel ataS doesn’t know how to 
signature even more Tuy ) perform this task yet, so it 
movements and sensations | is slow-going and 


in your non-dominant hand. | awkward. Practice would 
make it easier. 
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would be very good. 
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— Phantom Limb Pain 

— Causalgia 
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~ on the ipsilateral or contralateral sides of the 
body. 

— These trigger zones, when stimulateawith mild 
pressure or other stimull, will generate 
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~ = Phantom limb pain is more likely to develop in = 
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some time before the amputation. 
= Treatment for phantom limb pain is usually only 
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— Injections of anesthetic at the site of the amputation 
— Injections of saline solution 
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=surgical interventions 
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= Peripheral nerve mechanisms 
= Low level stimuli of the skin or muscles 
— Sympathetic nervous system mechanisms 
= Poor blood flow 
= Coldness 
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__ = Gausalgia is a severe burning pain 

~~ associated with a rapid, violent deformation 
of nerves by high-velocity missiles, such as 
bullets or shrapnel. 


= It occurs in 2-5% of cases of peripheral 
nerve injury, and is typically seen in young 
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~~ triggered by normally non-noxious stimuli 
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__= Neuralgias can be caused by many factors: 
= Viral nerve infections (herpes zoster) 
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— Poor circulation in the limbs 
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= Post traumatic pain: 
— Persists long after the injuries have healed 
— Severity exceeds expectations 
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Figure 22 Descartes’ (1644) concept of the pain pathway. He 
writes: ‘If for example fire (A) comes near the foot (B), the minute 
particles of this fire, which as you know move with great velocity, 
have the power to set in motion the spot of the skin of the foot 
which they touch, and by this means pulling upon the delicate 
thread (cc) which is attached to the spot of the skin, they open 

up at the same instant the pore (d e) against which the delicate 
thread ends, just as by pulling at one end of arope one makes to 
strike atthe same instant a bell which hangs at the other end.’ 


Figure 7 Schematic representation of the receptors and 
projection pathways of the somatic sensory system. A: The 
diagram of the skin shows widely branching free nerve-endings 
(which produce overlapping receptive fields) as wellas some 
specialized end-organs. The fibres project to the spinal cord. B: 
The cross section of the spinal cord shows the laminae (layers) of 
cells in the dorsal horns which receive sensory fibres and project 
their axons toward the brain. The cross-hatched area represents 
the substantia gelatinosa (laminae 2 and 3). C: The brainstem 
(lower part of the brain) receives a large somatosensory input, 
and projects to higher as well as lower areas of the central 
nervous system. The cross-hatched area represents the reticular 
formation. Below it on each side is the medial lemniscus. The 
spinothalamic projections — which are shown within the reticular 
formation —lie above the lemniscal tracts. 
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Figure 10 The rapidly conducting somatosensory projection 
pathways. The three main projection pathways are the dorsal 
column-medial lemniscal pathway, the dorsolateral tract (of 
Morin), and the neospinothalmic tract. The lower sections are 
shown onalarger scale than the upper sections. 

(from Milner, 1970) 
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Figure17 Neuron firing patterns, recorded from single cells in the spinal cord ofa cat, show the initial response in 
the central nervous system to various stimuli applied to the cat's leg. Pattern a was caused by hanging atwo-gram 
weight on a single hair; b shows the effect of a twenty-gram weight; cis the effect of a mild pinch. All three stimuli 
start at the arrows and continue for the duration of the recording. In d the skin was severely pinched for one minute, 
Ine and fa heat lamp was directed at the skin for fifteen seconds after the arrows, raising the skin temperature four 
and twelve degrees centigrade respectively. Each dot in the recordings represents a single nerve impulse; height 
above baseline represents time interval between recorded impulse and preceding one. 

(from Wall, 1960, and Wall and Cronly-Dillon, 1960, p. 365) 
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Figure 22 Descartes’ (1644) concept of the pain pathway. He 
writes: ‘If for example fire (A) comes near the foot (B), the minute 
particles of this fire, which as you know move with great velocity, 
have the power to set in motion the spot of the skin of the foot 
which they touch, and by this means pulling upon the delicate 
thread (cc) which is attached to the spot of the skin, they open 

up at the same instant the pore (d e) against which the delicate 
thread ends, just as by pulling at one end of arope one makes to 
strike at the same instant a bell which hangs at the other end.’ 
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Figure 24 Schematic diagram of W. K. Livingston's (1943) theory 
of pathological pain states. The intense stimulation (S) resulting 
from nerve and tissue damage activates fibres that project to 
internuncial neuron pools in the spinal cord, creating abnormal 
reverberatory activity in closed self-exciting neuron loops. This 
prolonged, abnormal activity bombards the spinal cord 
transmission (T) cells which project to brain mechanisms that 
underlie pain perception. The abnormal internuncial activity also 
spreads to lateral and ventral horn cells in the spinal cord, 
activating the autonomic nervous system (A.N.S.) and motor 
system, producing sweating, jactitations, and other 
manifestations. These, in turn, produce further abnormal input, 
thereby creating a ‘vicious circle’. Brain activities such as fear 
and anxiety evoked by pain also feed into and maintain the 
abnormal internuncial pool activity. 
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Figure 25 Noordenbos’ (1959) concept of pain mechanisms. Left: 
small-diameter, slowly conducting somatic afferents and small 
visceral afferents (which travel through the sympathetic ganglia) 
project onto cells in the dorsal horn of the spinal cord. The 
Summation of inputs from the small fibres produces the neural 
patterns that are transmitted to the brain to produce pain. The 
large-diameter fibres inhibit transmission of impulses from the 
small fibres and prevent summation from occurring. A selective 
loss of large fibres brings abouta loss of inhibition and thereby 
increases the probability of summation and abnormal pain 
phenomena. The small fibre projection system -—drawnasa 
dashed line-is indicated to be multi-synaptic. Right: Noordenbos’ 
representation of the *“Multi-synaptic Afferent System’ in the 
spinal cord. The diffuse, widespread conduction through the 
system, Noordenbos suggests, is the basis of ‘the leak’ of nerve 
signals that evoke pain even after extensive surgical section of the 
anterolateral pathways. 
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Figure 26 Top: diagram of Marshall’s (1894) concept of pain as 
an affective quality or quale. Intense stimulation of the skin 
activates two parallel systems: oneis the basis of the affective 
properties of the experience, the other underlies the sensory 
properties. Bottom: diagram of the concept, implicitin 

specificity theory, that motivation and affect are reactions to pain, 
but are not part of the primary pain sensation, 

(from Melzack and Casey, 1968) 
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Figure 27 Schematic representation of conceptual models of 

pain mechanisms. A: von Frey's specificity theory. Large (L) and 
small (S) fibres are assumed to transmit touch and pain impulses 
respectively, in separate, specific, straight-through pathways to 
touch and pain centres in the brain. B: Goldscheider’s summation 
theory, showing convergence of small fibres onto a dorsal horn 
cell. Touchis assumed to be carried by large fibres. C: 
Livingston’s (1943) conceptual model of reverberatory circuits 
underlying pathological pain states. Prolonged activity in the 
self-exciting chain of neurons bombards the dorsal horn cell, 
which transmits abnormally patterned volleys of nerve impulses 
to the brain. D: Noordenbos’ (1959) sensory interaction theory, in 
which large fibres inhibit (—) and small fibres excite (++) central 
transmission neurons. The output projects to spinal cord neurons 
which are conceived by Noordenbos to comprise a Multi-synaptic 
Afferent System. 

(from Melzack and Wall, 1970, p. 3) 
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Figure 28 Schematic diagram of the gate-control theory of pain 
mechanisms: L, the large-diameter fibres; S, the small-diameter 
fibres. The fibres project to the substantia gelatinosa (SG) and 
first central transmission (T) cells. The inhibitory effect exerted 
by SG on the afferent fibre terminals is increased by activity in 

L fibres and decreased by activity in S fibres. The central control 
trigger is represented by aline running from the large fibre system 
to the central contro! mechanisms; these mechanisms, in turn, 
project back to the gate-control system. The T cells project to the 
entry cells of the action system. +, excitation; —, inhibition, 
(from Melzack and Wall, 1965, p. 971) 
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Figure 30 Conceptual model of the sensory, motivational and central 
the T cells of the gate-control system projects to the sensory- 


and the motivational-affective system (via the paramedial ascending system). The central control triggeris 


control determinants of pain. The output of 
discriminative system (via neospinothalamic fibres) 


represented by aline running from the large fibre system to central control processes; these, 
the gate-control system, and to the sensory-discriminative and motivational 


interact with one another, and project to the motor system. 
(from Meizack and Casey, 1968) 
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Figure 32 Schematic diagram of the central biasing mechanism. 
Large and small fibres from alimb activate a neuron pool inthe 
spinal cord, which excites neuron pools at successively higher 
levels. The central biasing mechanism, represented by the 
inhibitory proiection system that originates in the brainstem 
reticular formation, modulates activity at alllevels. Loss of 
inputs to the system would weaken the inhibition; increased 
sensory input or direct electrical stimuiation would increase the 
inhibition. L, large fibres; S, small fibres. 

(from Melzack, 1971, p. 409) 
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— “= Wh at aoe: sagtey presents 
—sntormation on: 

— The origins of hypnosis 
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— The neuroscience behind hypnotic ettects 


— Ultradian Rhythms and inet effects on our 
alereliin a olidalits 


Franz Anton Mesmer (1734-1815). Although always a controversial figure, modern 
sciples, who called it animal magnetism. From the 


collection in the Institute for History of Medicine, Vienna. Copy courtesy of Henri F. 


hypnosis began with him and his 


Ellenberger. 
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Figure1. Hypnotic responsiveness scores of 806 college students. 
The scores were earned on individual tests with the Stanford 
Hypnotic Susceptibility Scale, Form A; the least responsive 
scored O, the most responsive 12. Most scores lie between 
these extremes. Unpublished data, Stanford Laboratory. 
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Figure 3.4 Neuron connectivity in a corticocortical column or module (see Figure 9.4), the 
vertical cylindrical space of about 300 ym in the centre. The module is sharing part of its 
space with two flat disks in lamina IV, in which specific afferents (SPEC. AFF.) arborize. The 
corticocortical afferent (indicated at bottom) terminates all over the corticocortical module, 
though with different densities of terminals. In lamina |, the tangential spread of the 
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Figure 3.5 The motor and sensory transmitting areas of the cerebral cortex. The 
approximate map of the motor transmitting areas is shown in the precentral gyrus, while the 
somatic sensory transmitting areas are in a similar map in the postcentral gyrus. Actually the 
toes, foot, and leg should be represented over the top on the medial surface (see Figure 
3.6). Other primary sensory areas shown are the visual and auditory, but they are largely in 
areas screened from this lateral view. Also shown are the speech areas of Broca and 
Wernicke. (f. Rol. = the fissure of Roland, or the central fissure; f. Sylv. = the fissure of 
Sylvius; f. Calcar. = the calcarine fissure) 
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Evolution of the brain: creation of the self 


Figure 4.4 Brodmann's cytoarchitectural map of the human brain. The various areas are 
labelled with different symbols and their number indicated by figures. (a) Lateral view of left 
hemisphere. (b) Medial view of right hemisphere. (Brodmann, 1909, 1912.) 
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Figure 6.3 Idealized diagram showing for the monkey the projection from the lateral 
geniculate body to the visual cortex (area 17). The six layers of the lateral geniculate body 
are labelled according as they are associated with the ipsilateral (i) or contralateral (c) eye. 
These i and c layers project to specific areas so forming the ocular dominance columns for 
the ipsilateral and contralateral eyes. The stacked slab-like stripes or columns of the visual 
cortex are defined by the criteria of ocular dominance in one direction and orientation (shown 
on upper surface) (see Figure 6.3) in the other direction. (Hubel and Wiesel, 1974.) 
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Figure 13 Schematic diagram of the major relationships among 
structures in the central nervous system that are related to pain 
On the right: thalamic and neocortical structures subserving 
discriminative capacity. On the left: reticular and limbic systems 
subserving motivational-affective functions. Ascending 
pathways from the spinal cord (SC) are: (1) the dorsal 
column-lemniscal and dorsolateral tracts (right ascending 
arrow) projecting to the somatosensory thalamus (SST) and 
cortex (SSC), and (2) the anterolateral pathway (left ascending 
arrow) to the somatosensory thalamus via the neospinothalamic 
tract, and to the reticular formation (stippled area), the limbic 
midbrain area (LMA) and medial thalamus (MT) via the 
paramedial ascending system. Descending pathways to spinal 
cord originate in somatosensory and associated cortical areas 
(AC) and in the reticular formation. Polysynaptic and reciprocal 
relationships in limbic and reticular systems are indicated. Other 
abbreviations: FC -frontal cortex; LFS —limbic forebrain 
structures (hippocampus, septum, amygdala, and associated 
cortex); H- hypothalamus. 

(from Melzack and Casey, 1968) 
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Figure 9.6 Schema showing the way in which the left and right visual fields are Projected 
onto the right and left visual cortices, respectively, due to the partial decussation in the optic 
chiasma. The schema also shows other sensory inputs from right limbs to the left 
hemisphere and from left limbs to the right hemisphere. Similarly, hearing is largely crossed 
in its input, but olfaction is ipsilateral. The corpus callosum is cut. (From Sperry, 1974, The 
Neurosciences, 3rd study program, M.1.T. Press ©.) 
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Figure 9.1 Map of some functions of the right or minor hemisphere. The Rolandic 
(precentral) motor area matches that of the left hemisphere (Figure 4.3). Proposed area for 


musical information processing in the (right) temporal lobe. (f. Sylv. = Sylvian fissure; f. Rol. 
= fissure of Roland.) (After Penfield and Roberts, 1959.) 
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Figure 9.7 Various specific performances of the dominant and minor hemispheres as 
suggested by the new conceptual developments of Levy-Agresti and Sperry (1968) and 
Levy (1978). There are some additions to their original list. 
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Figure 7.13 Diagrammatic representation of the proposed mental and neural events in learning a skilled movement. Mental events for human 
motor learning are shown above the dashed line that separates them from the neural events. The role of mental events in animal motor learning is 


left undefined. The arrows indicate directions of main pathways of action. See the text for a full description. All pathways are excitatory except for 
the inhibitory action of the cerebellum on the cerebellar nuclei. 


Box 1 Comparing Efficiency of Placebo and Analgesics 


Illustration of Calculation of Index of Drug Efficiency for Evaluating 
Placebo Efficiency Compared to Analgesic Drugs 


Index of analgesic drug efficiency: 


Reduction in pain with unknown drug 
Reduction in pain with known analgesic (typically morphine) 


Pain criterion: 


Reduction in pain by 50% of initial level over drug level. 
or 


change in pain of 50% on rating scale (typically 10- or 5-point) 


Index of placebo efficiency for morphine: 
(averaged across six double-blind non-crossover-design studies) 


Reduction in pain with placebo 


= 56% 
Reduction in pain with morphine ° 


Index of Placebo Efficiency Comparing Placebo with Morphine, 
Aspirin, Darvon, and Zomax (Derived from Available Single-Trial 
Double-Blind Published Studies) 


Number of Placebo 
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Used by permission from Evans (1985). 
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FiGuRE 7 Mind modulation of the autonomic nervous system and its two branch- 
es, the sympathetic (activating) and the parasympathetic (relaxing), down to 
the cellulargenetic level. 
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nicure 4 The cybernetic communication loop between the mind-brain and the 
cell-gene levels via the ultradian pulses of molecular messengers that encode 
state-dependent memory, learning, and behavior. The three basic processes 
of information transduction at the cellular-genetic level—(1) gene expression, 
(2) metabolism and energy dynamics, and (3) self-signaling on all levels from 
cell to body, brain, and mind—are all mediated by the production of proteins 
on the endoplasmic reticulum (ER). 
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FIGURE 12 The mind-body-gene communication loop of the neuropeptide system 
with some of the major loci of information transduction at the cellular-genetic level 
of state-dependent memory, learning, and behavior. 
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FIGURE 5.11 | The central role of immediate-early genes (IEGs) in psychobiol: 
Uthat may be facilitated by therapeutic hypnosis and the healing arts. (From Ros: 
I Many arousing stimuli from the physical and social environment can signal 
IEGs, which, in turn, initiate a gene-protein cascade in neurons of the brain and other cells of 
to simultaneously modulate biological and psychological processes. Note the recip- 
ionships along the central axis between the levels of psychological arousal, IEGs, and 
ind-body rhythms. Together these three levels are windows into a continuum of mind-body 
fommuniction, adaption, and healing 
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FIGURE 1 Selye’s General Adaptation Syndrome updated to emphasize the mind- 
modulating role of the limbic-hypothalamic system on the autonomic, endo- 
crine, and immune systems. The state-dependent memory and learning theory 
of therapeutic hypnosis is illustrated by the limbic system ‘’filter’’ (square box) 
surrounding the hypothalamus. 
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FIGURE 2 Outline of some of the major mind-body responses to alarm, trauma, and 
stress. The initial adaptive response ranging from a few seconds to hours is usually 
positive for survival; the prolonged (chronic) stress response is negative for health. 
The graph illustrating the contrasting course of testosterone levels to the same stress- 
or in socially dominant versus subordinate male baboons is a striking example of the 
typical ultradian periodicity of the stress response (adapted from Sapolsky, 1990), 
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3.2 | Time parameters of short- and long-term memory. (Adapted from Memory: 
ind to Molecules by Larry R. Squire and Eric R. Kandel, 1999, p. 143, 2000 by Scientific 
rican Library, Used with permission of W.H. Freeman and Company.) 
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Figure 13. Normal waking pain, and overt and covert pain in 
hypnotic analgesia. 

Results are for the eight most successful subjects from those 
twenty whose means are reported in Figure 12. The covert reports 
were obtained by automatic key-pressing. 


PRACTICAL APPLICATION IN SURGERY 
AND MEDICINE. 


BY 


JAMES ESDAILE, M.D., 


¥ CIVIL ASSISTANT SURGEON, H. 0, 8., BENGAL. 


“ | rather choose to endure the wounds of those daris which envy casteth 
af novelty, than to go on safely and sleopily in the easy weys of ancient 
wistakings.”—Ravricit. 


HARTFORD: 
SILAS ANDRUS AND SON. 
1851. 


Title page from Esdaile’s book reporting his use of hypnosis (in the form of mesmerism) 
on surgical patients in India. Reproduced by Tinterow, 1970. 
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Table 3. Some Case Reports of Dental Procedures with Hypno- 
sis as the Sole Anesthetic. 


Source 
(in chronological order) 


Traiger (1952) 


Crasilneck, McCranie, 
and Jenkins (1956) 


Lucas, Finkelman, 

and Tocantins (1962) 
McCay (1963) 
Secter (1964) 


Petrov, Traikov, 
and Kalendgiev (1964) 


Owens (1970) 


Radin (1972) 


Weyandt (1972) 


Patients 


(a) 4-year-old 


(b) 9-year-old 


Woman patient 


Hemophiliacs (4 cases) 


Male physician 

under self-hypnosis 
Patient in spontaneous 
trance 

(a) Woman, age 35 
(b) Woman, age 20 
(c) Woman, age 25 
(a) Woman, age 35, 
with multiple sclerosis 
(b) Woman, age 41 


(c) Male, age 49 


Adult male; chemo- 
anesthesia contra- 
indicated 


Male, age 65 


Nature of Procedure 


(a) Pulpectomy and 
pulpotomy 

(b) Four pulpotomies 
during 3 hrs. 

Complex procedures on 
5 occasions, each lasting 
2 hrs. 


Extractions 
Extraction 


Extraction of two 
mandibular premolars 


Extractions, including one 
difficult case lasting 
14, hours 


(a) Extraction of 2 ab- 
scessed teeth 

(b) Extraction of 2 ab- 
scessed teeth 

(c) Periodontal curettage 


Extensive extractions on 
repeated occasions, 
including suturing 


Seven teeth extracted 


Table 2. Some Operations in which Hypnotic Analgesia or 
Anesthesia or Anesthesia was used with no Chemical Analgesics 
or Anesthetics, 1955-1974. 


Type of Operation Reference e of Operation Reference 
a> 
Abdominal Surgery Genitourinary 
Appendectomy Tinterow (1960) continued 
Caesarean section Kroger and DeLee Vaginal hysterec- Tinterow (1960)* 
(1957) tomy 
Taugher (1958) Circumcision Chong (1964) 
Tinterow (1960)* where phi- 
Bonilla, Quigley, | mosis present 
and Bowers Prostate resection Schwarcz (1965) 
(1961) Transurethral Bowen (1973) 
resection 


ener 
Breast outtery Oophorectomy Bartlett (1971) 


Mammaplasty Mason (1955) 

Breast tumor Kroger (1963) 
ex mn 

Breast tissue Van Dyke (1970) Nerve Restoration 


Hemorrhoidectomy — Tinterow (1960)* 


excision Facial nerve Crasilneck and 


Burns repair Jenkins (1958) 


Skin grafting, Crasilneck, 
debridement, McCranie, and 
etc. Jenkins (1956) 

Tinterow (1960) 
Finer and Nylen Venous Surgery 
(1961) Ligation and Tinterow (1960) 
stripping 


Thyroidectomy Kroger (1959) 
Chong (1964) 
Patton (1969) 


Cardiac Surgery Marmer (1959a) 


Tinterow (1960) Miscellaneous 


Cataract Excision Ruiz and | Removal of tack Bernstein (1965b) 
Fernandez (1 | from child’s 
nose 
Fractures and Goldie (1956) Repair of lacer- Bernstein (1965b) 
Dislocations Bernstein (1965) ated chin in 
Genitourinary child 
Cervical radium —Crasilneck and Removal of fat Scott (1973) 
implantation Jenkins (1958) mass from arm 
Curettage for Taugher (1958) 
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“Some nonanalgesic medication used during preoperative or surgical procedures, 
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Relaxation Information Hypnosis Pre-Stimulus 
About Condition 


Figure 10. Anticipatory heart rate changes prior to immersion of 
hand in ice water under hypnosis, with and without analgesia 
suggestions. The experimental arrangements were those described 
earlier. Note that the greatest changes occurred in hypnotic an- 
algesia, when subjects anticipate feeling no pain or greatly re- 


duced pain, After Hilgard, Macdonald, Marshall, and Morgan 
(1974). 
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Figure 9. Separateness of pain and anxiety following a tranquil- 
izer. Tourniquet pain increases over time, while state-anxiety is 
decreasing. Modified from Chapman and Feather (1973), com- 
bining data from their Figs. 1 and 2. 


PAIN REDUCERS 
Level of Hypnotic 


Susceptibility 7% 26% 
High (N=15) 


Medium (N=23) 


Low (N=I6) 


Reduced Pain 33% ormore 
Pe] Reduced Pain 10% -32% 


[| Reduced Pain Less than 1O% 
or notat all 


Figure 7. Reduction of pain through hypnotically suggested anal- 
gesia as related to susceptibility to hypnosis. The subjects were 
fifty-four university subjects whose prior experience of hyp- 
nosis was limited to a standard test of hypnotic responsiveness 
following a standardized induction procedure. From Hilgard and 
Morgan (1976). 
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Figure 15. Restructuring of cognitive controls in hypnotic analgesia. 
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